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Abstract 
Tele-Education has imaged as a pivotal delivery mode of open distance learning (ODL) in isolated remote areas in developing 
countries  recent years. Assessing  impact and successes of such implementations is essential to determine effectiveness of 
invested efforts in terms of learner satisfaction and individual impact. This paper aims to evaluate the impact of Tele-Education 
as  new ODL mode on learners at  college of Distance Open Learning in Botswana (CDOLB). For the assessment framework, we 
adopt the IS Success/Impact Measurement Framework due to it is successful application to numerous contemporary studies on 
ODL and because it takes into account the success of educational systems by measuring multiple dimensions of  system. 295 
students from the CDOLB were surveyed to collect data. A combination of qualitative and quantitative methods using SPSS was 
used for data analysis. Three key areas of assessment were based on: depth of learning and performance, student satisfaction in 
line with learning pace and grasping of concepts and student productivity as measured with overall pass rates. The study 
concludes that Tele-Education has positive impact on way students are learning. This paper provides vital information for 
designers, planners and institutions wanting to implement tele-education system.  
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1. Introduction 
Botswana is an emerging developing country in Sub-Sahara Africa, located north of South Africa were digital 
divide between Urban and rural population is norm rather than an exception. With only two state universities and 
one private university, the Botswana government in collaboration with  Indian universities ventured into Pan African 
e-Network Tele-Education (Sunnite and Tara, 2012) project to broaden the scope of interactive ODL and offer a 
new dimension in learning landscape in  country to cater for growing number of university students. The whole 
initiative is aimed to fast track the human resource development initiatives through the use of video conferencing 
technology as a bridge to  digital gap (Smarts, 2010). The targeted audience are those students who intent to earn 
degrees, but due to their stringent time constraints, commitment  work or inaccessible geographical locations that 
they resides in, cannot afford to attend the few formal conventional universities. Tele-education involves  use of 
Internet, other communications technologies connect geographically dispersed teachers and students (Mbarika, 
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2003; Light, 1999).  In case of Botswana, selected Indian universities hosts the Tele-Education Learning 
Management System (LMS) portal comprising the university Tele-Education delivery system software that will 
incorporate the e-Learning, content management Knowledge Management System (KMS) and digital library 
solutions for each university as an integrated package.  Learning centers located in every town and city in Botswana 
connect to designated universities in India at pre-defined lecture schedules for the live, interactive lecture delivery 
using dedicated IP-based and VSAT networks. The major unique feature of this tele-education system is the offline 
access (using internet) to lecture content stored in dedicated portals for knowledge management and digital libraries 
for reviewing learning by students.  
 
This paper seeks to evaluate the impact of Tele-Education initiatives in Botswana on students learning. Many 
researches done so far focused on evaluation of the success system itself and financial gains, leaving little literature 
on impact of such systems on students. This study adopts the IS Success/Impact Measurement framework initiated 
by Delone and McLean (1992), then later extended by Gable, Sedera and Chan (2008). We adopted three key 
assessment criteria from this model for use in our study: depth of learning and performance, student satisfaction in 
line with learning pace and grasping of concepts, and student productivity as measured with overall pass rates. The 
significance of this study is that it provides a new form of evaluation of tele-education systems based upon tried and 
tested impact assessment models and can be adopted by numerous countries in the Sub-Sahara region that has 
recently embarked on the same tele-education initiatives. 
 
The next section of this paper, outlines literature review related to tele-education in Botswana (Pan-Africa e-
Network Project, 2010) and the IS Impact measurement model (Gable, Sedera & Chan, 2008). This is then followed 
by an outline of our methodology for this study and the analysis and discussion of our results. We conclude our 
findings by postulating recommendations for future work and directions to enhance further impact assessment of 
tele-education systems. 
2. IS-Impact Measurement Model 
Tele-Education often includes correspondence courses, radio, television, satellite, telephone, video conferencing 
and virtual universities as some of the ways to promote distance education (Ruth & Shi, 2001). In the context of 
Botswana, synchronous satellite transmission and broadcast gives underprivileged students from rural areas and 
those students who cannot attend conventional universities the opportunity to interact with specialist professors from 
renowned universities in selected universities in India and ask questions (Simmons, et al., 2011). Given this context, 
tele-education is one of the many types of an Information Systems (Curran, 2006).Contemporary researches done in 
the context of tele-education systems in Botswana and developing countries in general, focused much on initiatives 
undertaken to bridge the digital divide and democratize access to quality education (Pena-Bandalaria, 2007). 
However, there has been little research done to evaluate the effectiveness of Tele-Education systems as an open and 
distance learning on students (Pena-Bandalaria, 2007).  
 
In our assessment for the effectiveness of the Tele-Education system at the college of Distance Open Learning in 
Botswana, we used the IS-Impact measurement model (DeLone & McLean, 1992) because it takes into account the 
success of educational systems by measuring multiple dimensions of the information system (Cao & Elias, 2009; 
Alkhalaf et al., 2012). We also considered the dimensional theory by Gable, et al (2008) with parameters that could 
be used to measure the IS impact. The study also considered the IS –Impact measurement model by Gable, et al 
(2008). Of great significance, the model focuses on 6 crucial aspects of IS Success related to system quality, use, 
information quality, individual impact and organizational impact (Cao & Elias, 2009; Gable, et al 2008; Petter, et al 
2008). Our focus in this paper is user satisfaction and user impact on students – which we further, expanded to depth 
of learning and performance, student satisfaction in line with learning pace and grasping of concepts, and student 
productivity. Gable, et al. (2008) also stated that this model should cover the maximum environment that may affect 
the quality of using any system like the e-learning system and tele-education is part of such IS. 
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To arrive our conclusion on adopting the IS-Impact measurement model (Gable, et al., 2008), we had considered 
many relevant contemporary model and techniques that could be used for evaluation of the success  Tele-Education 
systems: DeLone and McLean’s (1992) IS success model and their updated (2003) model and Sedera and Chan’s IS-
Impact model (2008). Out of these two theories, we discovered that the DeLone and McLean’s (1992) IS success 
model is the founding theory on which all other contemporary theories are built on and is the most widely cited in 
researches related to IS success and thus we adopted it as well. Furthermore, Gable et al. (2008) and Rabaa’i & 
Gable (2009) emphasised that user satisfaction and IS use are a result of the success (before and after), rather than a 
contributing factor to success (Alkhalaf et al., 2012). Moreover, both system quality and information quality affect 
use and user satisfaction (Wang, et al., 2007; Alkhalaf et al., 2012). Hence, there is a relationship amongst these 
factors. 
3. Hypothesis for Measuring Individual Impact of Tele-education  
According to Gable, Sedera, and Chan (2008), “the ‘individual impact’ is a measure of the extent to which (the 
IS) has influenced the capabilities and effectiveness, on behalf of the organization, of key-users” (p. 289). We 
modify Gable, et al., (2008) individual impact items from page 390 and Wang, et al., (2007), page 1799 to suite our 
own tele-education study, see Table 1.  
 
 
 
Table 1. Individual Impact Assessment Items 
 
Item 
               1). Tele-education system have increased my depth of learning and performance 
               2). Tele-education system has enhanced my awareness of the dynamics and requirements of open distance education system. 
              3). The use of tele-education system increases my productivity and overall pass rate as a student. 
              4). As a student I am satisfied with the learning pace and grasping of concepts experienced from using the tele-education system. 
 
   Based upon this construct and that a tele-education system is an IS, we can draw our hypothesis that “the use of 
tele-education system has a positive impact on individual learners”. 
 
 
 
Methodology  
This study adopts a positivist research paradigm. Myers (1997) outlined that the positivist school is concerns when 
researchers achieve substantive information and discover facts in a way that could be replicated by other 
researchers. According to Myers (1997), objective of the study can be maintained through the use of scientific 
methodologies and mainly logical rules, calculations, and assumptions that are used to test theories and to obtain 
independent and unbiased results. We used the positivist approach of research mainly because we have a hypothesis 
that we seek to test against, given theory and the because of the application of the IS-Impact measurement model. 
For data collection method we utilized questionnaires and secondary data. The open-ended questionnaires designed 
based on the IS measurement model of Gable et al., (2008) and distributed to 350 masters students doing Distributed 
Programming and Finance and Investment Analysis courses. 295 were fully completed and the remaining 55 were 
either spoiled or incomplete. For data analysis, a combination of qualitative methods and quantitative data analysis 
using SPSS were used. Three key areas of assessment were based on: depth of learning and performance, student 
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satisfaction in line with learning pace and grasping of concepts and student productivity as measured with overall 
pass rates. 
4. Research Findings 
In this section we carryout statistical analysis of the 295 questionnaires using SPSS and results the secondary data 
about the students’ performance. For the questionnaires feedback we analysed the frequencies and percentage of 
responses for the four variables in Table 1 and their relative significance.  
 
Table 2. Numerical distribution and standards of the table
 
              Strongly  
Item        Agree 
             No.        % 
Agree     Neutral 
 
No.    %     No.   % 
Disagree  Strongly 
                Disagree 
No.   %     No.  % 
Mean     SD      X2    Relative       Order 
   Weight 
1         89         30.5 96    32.9   51   17.5   35    12   21      7.2 58.4    29.5   74.5     24.98              2 
2         107       36.8       95    32.6   43   14.2 22    7.5  24      8.2 58.2    35.9   110.8        24.89              3 
3         96         32.7  
4         94         32.2       
113  38.4   41   13.9   
108  37.0   35   12.0   
29    9.9  15      5.1  
38    13    17     5.8  
58.8    38.6   129.2    
58.4    35.8   109.7    
    25.15              1 
    24.98              2 
X2 values denote level of significance: 5% level of significance. 
Items 1-4 in Table 2 refers to elaborated Individual Impact Assessment items from Table 1. 
  
Table 2 shows our Chi-Squared Goodness of Fit Test for the four variables we analysed for the individual impact. 
All values for the Chi-squared are higher than the critical value of 5% and with a probability of 21.03 for a 
significance of 12 degrees of freedom for all items; showing significant correlation between expected and actual 
value – thus the results are not mere statistical coincidence, there is a relationship between the use of tele-education 
system and individual impact on learners.  
      The majority of the student had a positive view on how the tele-education system has increased their 
productivity and pass rate as indicated by the highest mean score of 58.8, a relative weight of 25.15 and an order of 
1. Moreover, 38.4% of the students agree that the tele-education system has increased their productivity, whilst 
32.7% strongly agree to the notion. Thus, their conviction support the fact that tele-education as a new open distance 
learning system has a positive impact on their learning. Such sentiments are in line with several previous studies, for 
instance Bernard et al. (2004) note that “a substantial number of [distance education] applications provide better 
achievement results, are viewed more positively, and have higher retention rates than their classroom counterparts.” 
      With regard to item number 1 and 4, the results showed that students had equal sentiments that the tele-
education system has increased their depth of learning and are satisfied with the learning pace which result in better 
grasping of concepts yielding to better performance. This is indicated by their equal mean values of 58.4, relative 
weights of 24.98 and orders of 2. Furthermore, the majority of surveyed students (63.4%) for item 1 and (69.2%) for 
item 4 either strongly agree or agree that tele-education system have positively impacted their learning.   
   The result furthermore indicated that the majority of students (69.4%) agreed that Tele-Education has enhanced 
their awareness of the dynamics and requirements of open distance learning, which in turn has ripple positive effects 
on the realization of the other three remaining items. The major reason behind the majority of surveyed students 
agreeing or strongly agreeing may be attributed to the adoption of the tele-education system which has made it 
easier for them to obtain and search all the information they would want related to their learning in the LMS portal 
and the attempted effort to close the gap between them and the administration through making available most of the 
information they may want online.  
  The results also confirmed that a smaller percentage of students either disagree or strongly disagree (ranging from 
15.7% - 19.2% combined) that tele-education system has positively changed their way of learning in one way or 
another. However, for both 4 items, a percentage rang of 12-17.5% of students were neutral as to the effects brought 
about by the tele-education system on their learning. Our results are similar to Alkhalaf,Drew, and Alhussain (2012) 
that the use of e-learning systems, which is associated with tele-education system, positively increased students’ 
understanding of information and relevant activities in their departments.    
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5. Conclusion 
In this paper we evaluated the impact of Tele-Education as a new open distance learning mode on students in 
Botswana. For the assessment framework, we adopted the IS Success/Impact Measurement Framework developed 
by DeLone and McLean (1992) and extended by Gable, Sedera, and Chan (2008). Our findings also complement to 
the large body of literature on the impact of tele-education systems in developing world across the world. The 
results showed that the use of tele-education system in open distance learning has positively increased the students’ 
depth and satisfaction of learning, increased their awareness of the requirements of such learning system and above 
all, increased their performance and pass rate as they could be able to make critical decisions on the wide range of 
information at their disposal in the LMS. Over and above, the paper outlines the usefulness of the IS Success/Impact 
model in evaluating the impact of tele-education learning system on students.   
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